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The causes as well as the consequences of obstruction of the sweat ducts have
received increasing attention in recent years (1, 2, 3a, b, c, 4). Several investiga-
tors have confirmed the fact that firm plugging or occlusion of ducts, together
with functioning and secreting acini, can lead to escape or injection of secreted
sweat into the surrounding cutaneous tissues (instead of the normal delivery of
the sweat to the skin's surface). These numerous and repeated auto genous injec-
tions of sweat into the tissues are regarded as playing a considerable role not only
in the pathogenesis of some of the manifestations of miliaria, but also in the
elicitation of various other "pricking" and itching sensations and in the produc-
tion of certain vesicular and eczematoid lesions, of some papular and lichenoid
eruptions, and of particular kinds of urticaria—to name but a few examples. On
theoretical grounds it appears possible that, in some instances at least, the
above-described forms of lesions and the corresponding dermatoses may be at-
tributable to the autogenous intracutaneous injections of sweat containing specific
allergens or irritants derived from foods, inhalants, drugs, etc., to which the in-
dividual has been exposed (5a, b, c, 6a, b).
In view of these facts and theories, it appeared to us essential to try to ascer-
tain just what occurs when freshly secreted human sweat is deliberately injected
intracutaneously into the human skin.
The following report deals with several varieties of experiments designed to
study the urticariogenic properties of intracutaneous injection of minute amounts
of freshly collected specimens of human sweat.
PROCEDURE
$weat donors and method of sweat collection
The specimens of thermogenic sweat were obtained through exposure of the
donor-subjects to dry heat by placing them between two reflector-type sweat
boxes, as described in our previous reports (7, 8).
Prior to this, the sweat-donors remained fasting for at least 12 hours. They
were normal persons between 6 and 54 years of age.
In order to avoid the use of strongly "diluted" sweat, the collection was per-
formed as soon as it was possible to obtain the necessary amounts. The samples
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were gathered directly from the skin in sterilized glass tubes. A volume of 2 to 8
cc. sweat was collected after each exposure to heat.
The specimens were pasteurized for 25 minutes in an incubator at 600 C. A
number of different samples of sweat prepared in this manner were tested for
sterility on blood agar plates. No growth occurred. The samples were stored
under refrigeration.
No specimen more than seven days old was used for testing. During that period
of storage there was no noticeable augmentation or diminution of the urticario-
genic properties of a given sweat specimen.
For those experiments in which a demonstration of the presence or absence of
allergens in the sweat was attempted, two samples of thermal sweat were ob-
tained from one healthy donor for each comparative intracutaneous test series:
the first sample was collected from the fasting sweat donor before, the second,
two to three hours after exposure to a food or inhalant allergen. When the sub-
stance in question was a "food"-allergen, a substantial quantity of this substance
was ingested within a few minutes by the donor who had remained fasting until
that time (and who had abstained from eating that particular food during the
preceding 10 to 12 days). In the case of inhalants, the fasting donor inhaled the
powdered allergen (pollen, etc.) by means of 8—10 consecutive nasal aspirations
from a Biederman inhaler.
The sweat specimens collected after allergen-administration were sterilized in
the same manner as described for the other samples.
Test subjects and method of testing'
The subjects whose skin re-activity to sweat was under study were either
healthy persons 6 to 54 years of age ("normal" subjects); or patients with
both history and clinical evidence of "atopic" allergy (atopic subjects). The
clinical manifestations in the latter group were atopic dermatitis, hayfever, or
asthma. In each of these patients, repeatedly positive skin-reactions had been
obtained with at least one "protein-allergen"; and the presence of atopic reagins
in the blood serum was demonstrated by passive transfer in the majority of the
subjects of the group.
From one group of donors not only sweat, but also blood-serum was collected,
in order to compare the urticariogenic properties of the sweat with those of the
serum of the same person.
All skin tests were carried out by the standard intracutaneous method, with
the injection of about 0.02 cc. of sweat, or of serum—a volume just sufficient to
produce a barely visible elevation of the skin at the point of the needle.
All readings of reactions were made at 20 to 30 minutes after injection, and
graded and recorded in uniform fashion from 0 to + + + + according to the size
of the wheal and extent and degree of erythema—in relation to the reaction pro-
duced by a simultaneous intracutaneous control injection of physiologic saline
solution.
EXPERIMENT I
Sweat was collected from 6 "normal" human volunteers who had had no delib-
erate experimental exposures to allergens prior to the sweat collection. This
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sweat was injected intracutaneously in a group of "normal" control subjects and
in a group of atopic subjects.
Table I shows the number of urticarial reactions of various degrees produced
in the two groups of recipients. It will be seen that each sweat was urticariogenic
—i.e., produced wheals and flares in a certain number of "normal" individuals
and in a certain number of atopic persons. Under the conditions of the experiment
there was no significant difference in the urticariogenic capacity of the six sweats.
There was, however, some tendency towards greater reaction in the atopic per-
TABLE I
Urticarial responses of "normal" and atopic subjects to intracutaneous injections of thermo-
genic sweat from six donors (without deliberate prior exposure to allergens)
SWEAT DONORS SUBJECTS
DEGREE OF REACTION*
Neg.
S. G. 12 "Normal" Subjects
5 Atopic Subjects
2
0
1
0
5
2
4
3
0
0
0
0
M. G. 13 "Normal" Subjects
23 Atopic Subjects
1
1
1
3
4
4
7
10
0
4
0
1
J. C. 11 "Normal" Subjects
2 Atopic Subjects
0
0
0
0
6
0
5
0
0
0
0
2
J. W. 3 "Normal" Subjects
13 Atopic Subjects
1
0
0
1
1
3
1
7
0
2
0
0
J. E. 3 "Normal" Subjects
5 Atopic Subjects
0 0 1 2
3
0
2
0
L. G. 2 "Normal" Subjects 2
Totals
3 Atopic Subjects 1 1 1
"Normal" Subjects
Atopic Subjects
4
1
2 17
4 10
21
24
0
9
0
3
* When sweat from same donor was tested several times in a given subject, the strongest
degree of reaction is listed. There was, however, very little variation in the individual test
subject's degree of reaction to repeated injection of sweat from the same donor.
sons as contrasted with the control group (9 three-plus reactions in atopics vs. 0
in the controls; 3 four-plus reactions in atopics vs. 0 in the controls). Although
it is not apparent in the Table, there was also an individual susceptibility to the
urticariogenic action of sweat, certain individuals tending to react more strongly
than others to the majority of the sweat injections.
EXPERIMENT II
Having established that sweat could be strongly though somewhat irregularly
urticariogenic, it became necessary to asertain whether blood serum collected
from the same donor at about the same time as the sweat would parallel the
sweat in its urticariogenic properties. To this end, sweat and serum were collected
from each of 7 fasting donors at one and the same session, and injected into 11
"normal" subjects simultaneously and in symmetrically situated skin sites.
Table II shows the comparison of the urticarial responses to these paired sym-
metrically located injections of sweat and serum.
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It Will be seen that: a.) there were frequent divergences between the urticario-
genic properties of sweat and of serum collected at about the same time; b.)
sweat was in general much more urticariogenic than the corresponding serum;
and c.) as in Experiment I, the urticariogenic properties of sweat were irregular
and unpredictable.
EXPERIMENT III
In Experiments I and II it was shown that sweat from one donor was quite
often strongly urticariogenic when injected into another person's skin. It still
remained to be seen whether or not a person's own sweat would be urticariogenic
when collected and injected intracutaneously.
Table III shows the results of such experiments in both "normal" control sub-
ects and in atopic persons who were given intracutaneous injections of their own
TABLE III
Urticarial responses to intracutaneous injection of OWN fasting sweat and of OWN serum
"NORMAL" TEST SSJBJECTS ATOPIC TEST SUBJECTS
Subjects
L. G.
Sweat
+
Serum Subjects Sweat Seruml
+ L. G. ++ ++ ++ ++
M. G. ++ ++f ++f ++ D. G. +
M. K. + ++ M. J. S. + —t
J. C. ++ - H. F. +++ +++t
R.S. + — F.R. +
L.F. + —
* Repeated test with the same sample.
f Repeated test with a sweat sample collected at a different session from the same donor.
t Not tested.
sweat. The Table also shows the results of a small series of tests performed to
ascertain the comparative urticariogenic properties of a person's own sweat as
compared with his own serum.
It will be seen that under the conditions of our experiment, a person's own
sweat can be distinctly urticariogenic, frequently more so than his own serum.
Moreover, autochthonous sweat was urticariogenic in "normal" control subjects
as well as in the atopic subjects. The fact that here the strongest reaction to sweat
occurred in one of the atopic subjects (H.F.) may perhaps be merely a chance
happening and not necessarily supportive of the stronger susceptibility to reac-
tion on the part of atopic persons demonstrated in Experiments I and II. It is
particularly noteworthy that there was no instance in which autochthonous sweat
failed to be urticariogenic.
EXPERIMENT IV
Having shown that sweat was urticariogenic when injected intracutaneously
and having demonstrated that as a group atopic persons may tend to have a
greater susceptibility than normal subjects to the urticariogenic action of sweat,
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it became necessary to try to discover whether any of the urticarial reactions
could be due to allergens (to which the donor-individual had been exposed) going
over into his sweat.
In Experiment IV sweat was collected from 7 fasting donor-subjects, i.e., sub-
jects without any deliberate prior exposure to an allergen (sweat A). At another
time sweat was collected from the same donors in the same manner, but from 2
to 3 hours after they had inhaled or swallowed a particular allergen. In paired
comparisons, the sweat A (ante-allergen exposure) and the sweat P (post-allergen
exposure) were injected intracutaneously into an atopic subject known to be skin-
TABLE IV
Urticarial responses of atopic subjects to intracutaneous injection of sweat collected from
fasting "normal" donors A.) ante (before) and P.) post (after) administration of allergen
capable of eliciting reaction in the respective subject
SUJES ALLERGEN(S)IAIPA P A P A P APAPA P
T. B. Ragweed +++ +++
A. C. H. Ragweed +++
G. F. Ragweed ++ +++
B. K. Ragweed ++ +++
A. F. Ragweed + +++ ++ +++ ++ +++ ++ +++
F. R. Ragweed + ++ + ++ + ++
R. L. Ragweed + +++ + ++
T. R. Ragweed ++ ++
C. Ragweed + +++
W. I. Ragweed +++ +++
Cat Hair ++ ++
M. J. S. Spinach + +++ ± ++ ++ + ++ +++ + +++ ++
S. S. Rice ++ +++
J. B. Rice ++ ++
Peanut ++ +++
L.A. Rice ++ ++
Peanut ++ +++
L. C. Cotton Seed Oil +++ +++ +++ +++ ++ ++ ++ +++
H. G. Strawberry ± + ± + ± +
W. P. Cat Hair ++ ++
. I'. Fish ++ ++
A. S. Mustard + ++ ++ ++ + ++ + ++ + ++ + ++ + ++SR. Peanut ± ± ± ±
sensitive to the particular allergen to which the sweat-donor had been deliberately
exposed.
AS shown by Table IV, while the sweat collected before the donor's exposure
produced whealing (column A), there were numerous instances in which the
sweat collected after the donor's exposure to the allergen produced substantially
greater wheal responses (column P). Had we not carried out the two control
experiments about to be described (Experiments V and VI), we might well have
inferred that these results were presumptive evidence that some of the inhaled
or ingested allergens had gone over into the sweat in sufficient quantity to pro-
duce wheals in the skin-sensitive test subjects.
EXPERIMENT V
In this experiment sweats collected before allergen exposure (A) and after
allergen exposure (P) were injected in a group of "normal" control subjects; and
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in a group of atopic subjects selected because they were known not to be skin-
sensitive to the particular allergen to which the sweat-donor had been deliber-
ately exposed.
As will be seen in Table V, the atopic subjects again showed some tendency to
react more strongly to sweat which was collected after the donor's exposure to
the allergen. The reasons for this tendency on the part of atopic subjects to re-
spond more strongly to "post-allergen sweat" than to "ante-allergen sweat" are
unknown. Nevertheless it cannot be assumed that this tendency has been proved
to be due to the passage of undenatured allergenic substances into the sweat, since
TABLE V
Urticarial responses of "normal" subjects and of atopic subjects to intracutaneous injections
of sweat collected from fasting "normal" donors A.) ante (prior to) and P.) post (after)
administration of allergen NOT capable of producing reaction in the respective recipient
NORMAL ALLERCEN ADMINISTERED To DONOR A P A P A P
J. D. S. Strawberry; Ragweed
2. L. M. Strawberry — —
3.A.B. Peanut — —
4. G. M. Strawberry ++ +
5.A.S. Ragweed ++ ++
6. 5. G. Spinach; Cotton Seed Oil + + ++ ++
7.M.W. Ragweed ++ ++
ATOPIC SUBJECTS I
1. G. F. Cat Hair; Peanut ++ +++ ++ --++ ++ +++
2.B.K. CatHair;Peanut +++ ++ +++ ++ ++++++
3.A.F. Fish ++ ++
4. C. F. Cat Hair; Peanut — ---j-+ +++
5. W. P. Ragweed ++ +++
6.D.G. Ragweed
7. L. G. Ragweed +++ +++ +++ +++
it was present even when the particular allergen to which the sweat-donor had
been exposed was one to which the recipient's skin was known not to be hyper-
sensitive.
EXPERIMENT VI
Like Experiment V, this experiment was performed as a type of control to Ex-
periment IV. Here sweat collected after the donor's deliberate exposure to a given
inhaled or ingested allergen was injected intracutaneously in one group of sub-
jects selected because they were known to be skin-sensitive to the particular
allergen; and in a second group of subjects selected because they were known not
to be skin-sensitive to the particular allergen.
Table VI shows that in 27 tests there were 9 three-plus reactions, and 14 four-
plus reactions in the subjects skin-sensitive to the allergens to which the sweat
donors had been deliberately exposed; while in 22 tests performed in subjects
known not to be skin-sensitive to the particular allergen, there were 6 two-plus
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and 9 three-plus reactions. These results do not suggest a significant difference
in the response to the injected sweat on the part of persons skin-sensitive to the
TABLE VI
Urticarial responses of subjects sensitive or non-sensitive to specific allergens upon injection of
sweat collected from donors exposed to th allergens in question
allergen of the donor's exposure and on the part of those not skin-sensitive to
that allergen.
It is perhaps Table VII which brings out most clearly that there was only a
slight increase in the urticariogenic properties of sweat which was collected after
DONOR
SWEAT COLLECTED
AFTER EXPOSURE
TO ALLERGEN
DEGREE OF REACTION
Neg.
S. G.
5. G.
M. G.
M. G.
M. G.
M. G.
M. G.
I. W.
G. W.
Spinach
Fish
Ragweed
Cat Hair
Peanut
Cotton Seed Oil
Strawberry
Ragweed
Peanut
Sensitive Subjects
Non-Sensitive Subjects
Sensitive Subjects
Non-5ensitive Subjects
Sensitive Subject
Non-Sensitive Subjects
Sensitive Subjects
Non-Sensitive Subjects
Sensitive Subjects
Non-Sensitive Subjects
Sensitive Subjects
Non-Sensitive Subjects
Sensitive Subjects
Non-Sensitive Subjects
Sensitive Subjects
Non-Sensitive Subjects
Sensitive Subjects
Non-Sensitive Subjects
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
2
2
0
0
0
TOTAL
NUMBER
OF
TESTS
2
2
3
2
6
4
3
11
4
2
0
0
0
0
2
0
I
3
0
0
0
9
0
0
++++
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
NUMBER
OF SUB-
JECTS
TESTED
2
3
2
3
3
9
4
Totals 19 Sensitive Subjects
19 Non-Sensitive Subjects
0 2
2 2
2
3
9
6
14
9
0
0
27
22
TABLE VII
Urticarial responses to sweat collected from fasting donors A.) ante (before) and B.) post
(after) allergen administration
DEGREE OF REACTIONS
1.) NUMBER OF REACTIONS
IN ATOPSC SUBJECTS SENSI-
TSVE TO ALLERGENS IN
QUESTION
A P
2.) NUMBER OF REACTIONS
IN ATOPIC SUBJECTS
NONSENSITIVE TO ALLER-
GENS IN QUESTION I
A P
3.) NUMBER OF REAC-
TIONS IN "NORMAL"
SUBJECTS
A P
Neg. 1 0
6 2
16 3
17 19
4 20
0 0
44
20
3 0
1 0
0 1
5 3
5 10
0 0
14
7
2 2
2 2
1 2
4 3
0 0
0 0
9
7
Number of paired tests. . ..
Number of test subjects. . . .
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allergen exposure and injected intracutaneously into a subject known to be skin-
sensitive to that particular allergen.
This Table analyzes in summarizing fashion the incidence of the different de-
grees of urticarial responses to sweat collected before, and sweat collected after
exposure to inhaled or ingested allergens when this sweat was injected intracu-
taneously in our 3 groups of subjects:
Group 1.) Atopic subjects known to be skin-sensitive to the particular allergen;
Group 2.) Atopic subjects known not to be skin-sensitive to the particular al-
lergen; and
Group 3.) "Normal" non-sensitive control subjects.
It will be seen once again that atopic subjects were, in general, more sensitive
than "iiormals" to the urticariogenic action of the injected sweat. Moreover, it
is again evident that a donor's prior deliberate exposure to an allergen often
tended to make his sweat more urticariogenic. But once again such an augmen-
tation of urticariogenic properties was quite often evident even when the sweat
was injected into an atopic subject not skin-sensitive to the particular allergen
to which the sweat-donor had been exposed. It is to be noted, however, that sweat
collected after allergen-exposure elicited 20 three-plus reactions in subjects skin-
sensitive to the allergen in question—as compared to only 4 three-plus reactions
produced in these same subjects by the same donors' sweat collected without
deliberate prior exposure to an allergen ;—a ratio of 5 to 1 in favor of post-allergen
exposure sweat. Whereas sweat collected after allergen exposure injected into
atopic subjects known not to be skin-sensitive to the particular allergen produced
10 three-plus reactions—as compared with 5 three-plus reactions produced in
these subjects by the same donor's sweat without prior deliberate exposure to an
allergen; i.e., a ratio of only 2 to 1 in favor of the post-allergen exposure sweat.
This difference suggests that the nature of the allergen ingested or inhaled
plays some role in enhancing the urticariogenic property of sweat injected intra-
cutaneously into atopic persons. These figures, however, merely suggest—and by
no means prove—that a specific allergenic component may be responsible for
some of the urticarial reactions to sweat. This hypothesis is somewhat supported
by the demonstration that the sweat-donors' prior exposures to allergens did not
increase by one iota the urticariogenic action of the sweat injected intracutane-
ously into the normal control group.
SUMMARY AND INFERENCES
1. Under the conditions of our experiments thermogenic sweat was irregularly
but distinctly urticariogenic when injected intracutaneously.
2. It was particularly worthy of note that autogenous sweat, i.e., an individ-
ual's own sweat, was shown to be consistently capable of producing wheals when
injected intracutaneously into his own skin.
3. The urticariogenic effects of sweat tended to be much more pronounced in
atopic subjects than in "normals," and sweat in general tended to be more urti-
cariogenic in certain individuals than in others.
4. Sweat collected after a donor's exposure to an inhaled or ingested allergen
could not be proved to contain the allergen in question.
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5. Nevertheless sweat collected after deliberate allergen exposures tended to
be more urticariogenic for atopic individuals than sweat collected without the
donors' prior deliberate exposures to allergens.
6. Moreover, there appeared to be a slight tendency for sweat collected after expo-
sure to an allergen to be somewhat more urticarioqenic in atopic individuals skin-
sensitive to the allergen in question than in those known not to be skin-sensitive to that
particular allergen.
7. These results in their aggregate support the thesis that when sweat ducts
are obstructed while the secreting acini maintain their function, the autogenous
sweat which is forced into the tissues can produce discomfort, itching, clinical or
subclinical wheals, and can thus cause, maintain or aggravate various dermatoses.
8. The experimental results also suggest mechanisms whereby exposures to
foods or inhalants as well as stimuli provoking sweat secretion can aggravate
dermatoses when the sweat ducts are obstructed. Conversely, our findings sug-
gest possible mechanisms through which favorable climatic or psychologic en-
vironments and all other influences which tend to reduce secretory sweat stimuli,
together with factors which help relieve the poral obstructions exert their well-
known favorable influences on the course of various pruritic, urticarial and other
irritative dermatoses.
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DISCUSSION
Dn. FRANZ HERRMANN (in closing): Undeniably, the collected sweat might be
Contaminated with materials (e.g., scales) from the outer skin surface, which could
contribute to the production of skin reactions in the recipients. For this reason
we are about to perform control-tests with aqueous suspensions of scales. The
possibility, however, that the reactions observed in the presented study were of
the "Storm van Leeuwen" type, appears somewhat remote in view of the facts
(a) that atopic individuals showed generally a stronger response to samples col-
lected after allergen-administration than to sweat collected from the same donor
prior to allergen-administration; and (b) that normal subjects regularly showed
distinct reactions to any sample injected.
In conclusion, I should like to emphasize the striking difference in the reac-
tivity of the skin of different individuals to the introduction of sweat: Certain
subjects consistently exhibited a weak response to every sample employed; others
regularly showed strong reactiolls. The latter were predominant among in-
dividuals \vith atopic allergy.
